
INTRODUCTION
Acute testicular torsion (TT) is a urological emergency
requiring testicular exploration. Reported incidence is
1.1 - 3.5 per 100,000 with the highest incidence in the
ages of 10 - 19 years.1-3 The commonest type is an intra-
vaginal type, typically occurs during puberty and mostly
related to "bell-clapper deformity", which is a congenital
malformation of the processus vaginalis.3 TT usually
occurs without any precipitating cause. 

The ischemic damage is dependent on duration of TT
(time between onset of pain and de-torsion) and degree
of twisting of the spermatic cord (SC).4 Necrotic testis is
found in all cases of SC torsion greater than 360° and
symptom duration of greater than 24 hours.5,6

The aim of this study was to determine the outcomes of
acute scrotal exploration (SE) by correlating intra-
operative findings with duration of symptoms and age of
the patient. 

METHODOLOGY

The study was approved by Department of Urology,
Bradford Teaching Hospital NHS Trust, and the data was
collected retrospectively from case notes and electronic
records on patients from January 2006 to December
2017. All patients regardless of age who required SE for
TT were included. Patients with incomplete records were
excluded. Data were collected for demographics, clinical
history, duration of symptoms, intraoperative findings,
and need for orchidectomy. 

The standard surgical approach involved untwisting of
the SC, and if testicular viability was questionable then
the testis was wrapped in warm saline soaked gauze.
During that time, the contralateral testis was explored,
fixed with three-point fixation using non-absorbable
suture; and then reassessment of the previously de-
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torted testis was done to check signs of viability. This
gave at least 20 to 25 minutes for the testis to regain its
blood flow and if it remained non-viable then orchidectomy
was performed. Follow-up investigations for patients in
whom the testis was left in situ with doubtful viability
included clinical examination and ultrasound scan with
colour doppler studies at 4 to 6 weeks' time to assess
the viability of the testis.  

Statistical analysis was done by using IBM SPSS
Statistics Software version 22, statistical significance
was considered at p <0.05. Group difference between
continuous variables (age and duration of symptoms)
were assessed by Kruskal Wallis and independent
samples Mann-Whitney U-tests. The Fisher Exact and
Chi-square tests were used to analyse relationships
between categorical data.  

RESULTS

In total, 502 patients required acute SE for suspected
torsion of the testis. The median age at presentation and
duration of symptoms were 16.4 years (range 1.3 - 77)
and 4 hours (range 1 - 336 hr), respectively. Right-sided
explorations were performed in 237 (47.2%), while 265
(52.8%) underwent left-sided exploration. Operative
findings concluded TT in 231 (46%), TTA in 126 (25%),
epididymal inflammation (EI) in 46 (9.2%) and no cause
identified (NCI) in 99 (19.7%). Median ages for TT, TTA,
EI and NCI were 16, 11, 21 and 12.5 years, respectively.
There was a significant association of age with the final
diagnosis (p <0.0001) [Table I]. Diagnosis of TTA was
made in the youngest cohort, followed by NCI and TT.
Orchidectomy for non-viable testis required in 34, (6.8%
of overall and 14.7% of TT patients).  

For the TT group (n = 231), the median age and duration
of symptoms were 16 (3 - 77) years and 4 (1.5 - 336)
hours, respectively. Orchidectomy was required in 34
(14.7%) for non-viable testes, whilst 197 (85.3%) testes
were salvaged. There was no difference in the median
age (years) at presentation between the non-orchi-
dectomy vs. orchidectomy groups, 15.8 years (3 - 77) vs.
16.9 years (3.4 - 60), respectively (p=0.3). However, the

median duration of symptoms (hours) were markedly
different between non-orchidectomy vs. orchidectomy
groups, 4 hours (1.5 - 32) vs. 27 hours (2 - 168), respectively
(p <0.0001). In total, 180 (78%) presented 6 hours
(Group 1), 29 (12.5%) between 6 to 12 hours (Group 2)
and 22 (9.5%) after 12 hours (Group 3) [Figure 1].
Testicular salvage was achieved in 175 (97.2%) and 21
(72.4%) in Group1 and Group 2, respectively. Only one
patient from the Group 3 cohort had his testicle salvaged
(4.5%) [Figure 2]. 

Overall, 47 (9.3%) patients presented after 12 hours of
onset of symptoms and 22 (46.8%) were diagnosed with
TT, while 25 (53.2%) had other diagnosis where most
common finding was TAT (Figure 1). In total, 488 (97.2%)
were <40 years and TT was found in 45.7% of these
while 14 (2.8%) were >40 years and TT was found in 8
(57.15%). Majority (75% of >40 years) presented within
6 hours duration. Testicular salvage achieved in 83% vs.
62.5% in <40 years vs. >40 years, respectively. 

Bilateral TT was found in 3 (0.6%). In the first case
contralateral, synchronous torsion was found when
scrotum opened for testicular fixation. The second case
had intermittent bilateral testicular pain, TT found on
exploration bilaterally and bilateral testicular fixation
performed. Finally, the third case was initially diagnosed
with suspected epididymoorchitis but re-presented after
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Table I: Summary of results for acute scrotal exploration (Jan 2006 - Dec 2017).

Total explorations 502

Age (years) Median 14, (1.3 to 77) IQR 9 

Duration of symptoms (hrs) Median 4, (1 to 336) IQR 3 

Side of exploration (first)

Right 237 (47.2%)

Left 265 (52.8%)

Aetiology Age (years) Symptoms (hours) 

Torsion 231 (46%) Median 16, (3 - 77) IQR 8.6 Median 4, (1.5 - 336) IQR 3 

Torsion of appendix testis 126 (25%) Median 11, (1.3 - 24) IQR 4.3 Median 4.2, (1.5 - 96) IQR 3.6 

Epididymal inflammation 46 (9.2%) Median 21, (5 - 54) IQR 16 Median 5, (2.5 - 48) IQR 6.4 

No cause identified 99 (19.7%) Median 12.5, (5 - 56) IQR 12 Median 4, (1 - 72) IQR 2

p <0.0001 $ p 0.001 $

Orchidectomy (when TT was detected) 34 (15%)

($) Kruskal Wallis test for independent samples

Figure 1: Outcomes of acute scrotal explorations in relation to duration of
symptoms.



a few days with non-resolving pain and new onset of
pain for the last 6 hours in the contralateral testis. At first
SE performed on the new onset painful side, which
showed very dusky testis with very little improvement in
colour after detorsion. Before considering orchidectomy,
other side was explored which also showed severely
necrotic testis and orchidectomy performed. Orchidectomy
was not performed on the originally explored side with
the view that he may get some improvement in blood
flow which may achieve hormonal function.   

DISCUSSION

Anderson reported the outcomes of TT on 670 patients
which is the largest series from the UK.7 The present
series provides a valuable contemporary update on the
outcomes of acute SE in all age groups (Table II). All the
patients with acute SE for suspected TT were included.
The median age was 14 years and 25% of the study
population was older than 20 years. TT was the
commonest diagnosis (46%) followed by TTA (25%).
Median age was higher in TT (16 years) in comparison
to TTA (11 years). In this series, the frequency of TTA
was lower in comparison to other series (40% - 57%).
This difference could be due to the inclusion of younger
age group patients in this cohort and these results are
comparable to more recent publications (Table II).8,9 The
final diagnostic results from this series were comparable
to the studies by  Molokwu and Nason, who showed TT
51% and TAT 24%, and TT 46.5% and TAT 30.3%),
respectively.10,11

Bilateral adolescent testicular torsion is rare and
simultaneous bilateral torsion is extremely rare.12,13 In

our series, 3 patients (0.6%) had bilateral torsion. This
emphasises that contralateral testis should be explored
before performing orchidectomy for non-viable testis
secondary to TT.

The frequency of immediate orchidectomy in TT ranges
between 10% - 50%.7,9-11,14,15 In our study, orchidectomy
for non-viable testis required in 14.7%. Patients with TT
greater than 10 hours' duration are most likely to
develop significant testicular necrosis.16,17 Cummings
reported, that patients with non-salvageable testes
presented significantly late (105 vs. 7.7 hours), had
greater delays in SE (7.5 vs. 1.5 hours) and higher
degrees of torsion (630 vs. 412 degrees.18 This study
also shows that an increased duration of symptoms was
significantly associated with the likelihood of
orchidectomy in patients with TT. Testicular salvage was
possible for 97.2% of the patients presenting within 6
hours, whilst it was only possible in 4.5% of the patients
presenting after 12 hours from the onset of symptoms. 

Studies have shown variable association of age and
non-viable testis in TT. Mansbach reported that
orchidectomy was required in 41% (18 to 25 years) in
comparison to 19% (1 to 9 years). But, duration of
symptoms was not reported in this study.19 Barada found
>18 years had lower orchidectomy rate vs. <18 years,
8% vs. 44%, respectively. The main reason for a higher
orchidectomy rate was a delay in presentation in
younger patients, 20 hours vs. 4 hours, p <0.001(3).
Cummings reported 70.3% salvage rates for patients
under 21 years and 41% for over 21 years, which was
related to delay in management and degree of torsion.18

Age itself was not a significant factor for orchidectomy.
Importantly, it was the delay in seeking medical advice
and management of TT were associated with higher
orchidectomy rates.3,18,19 This study did not demonstrate
association of age with orchidectomy with median age
being 15.8 years for the orchidectomy group compared
to 16.9 years in non-orchidectomy cohort, (p=0.3). It was
also noted that 2.8% of patients were >40 years and the
commonest diagnosis was TT (57%), testicular salvage
was 62.5% and 75% presented within 6 hours of the
onset of symptoms. This could be related to general
awareness of the condition in this age cohort, with
patients self-presenting to emergency department or
seeking urgent opinion from a general practitioner. The
need for orchidectomy due to late hospital presentations

Outcomes of acute scrotal exploration
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Table II: Comparison of results of current study with other published studies.

Study Total explored Torsion testis Torsion of Orchidectomy in Other causes No cause found

appendix testis esticular torsion (Inflammation etc.)

Van 1999 (18) 543 23.4% 46% 9.4% 23.3% 7.2%

Mushtaq 2003 (17) 187 21.3% 56% 20% 19.7% 3%

Murphy 2006 (16) 121 27% 57% 29% 16% 6.6%

Molokwu 2011 (21)  173 51% 24% 18% 14% 10%

Makela 2007 (20) 388 26% 45% 29% -

Nason 2013 (15) 155 46.5% 30.3% 50% 20% 3.3%

Current series 2019 502 46% 25% 15% 11.6% 17.3%

Figure 2: Testicular salvage rate in relation to duration of symptoms.



could be reduced by increasing the general awareness
of the condition among public, health education to
parents, and young males. In all cases, prompt surgical
intervention and detorsion plays a vital role.5,8,16

Early presentation after the onset of symptoms; and
urgent scrotal exploration are the keys to avoid
orchidectomy. TT was also the commonest diagnosis in
patients older than 40 years presenting with acute
scrotal pain. Finally, patients with TT were older than
patients with TTA, but this difference does not alter the
decision for scrotal exploration. This could be useful in
counselling of patients and their parents at the time of
consent.

CONCLUSION

This data supports the practice of urgent scrotal
exploration for acute scrotal pain with a clinical suspicion
of torsion. TT was the most common finding followed by
TTA. Testicular salvage was associated with the duration
of symptoms; and age was not a predictor of diagnosis
or need for orchidectomy. 
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